The Erg gene belongs to the Ets family encoding a class of transcription factors. To gain new insight on the in vivo functional speci®city of the Erg gene within the wide Ets family, we used in situ hybridization to determine its expression pattern during murine embryogenesis. We found that the Erg gene expression predominates in mesodermal tissues, including the endothelial, precartilaginous and urogenital areas. A speci®c Erg gene expression was also identi®ed in migrating neural crest cells. A comparison with Fli-1, the most closely Erg-related gene, revealed that both gene expressions partially overlap, suggesting that they may contribute to related functions in these tissues. Like other Ets family genes, Erg seems involved in several fundamental developmental steps in murine embryogenesis, including epithelio-mesenchymal transition, cell migration, settlement and differentiation. q
Results
Because of its conserved DNA-binding`ETS' domain (Karim et al., 1990) , the Erg protein belongs to the large Ets-family of transcription factors (Graves and Petersen, 1998) . It is a well-established fact that the Erg gene is involved in malignancies such as myeloid leukemia (Shimizu et al., 1993 ), Ewing's tumor (Zucman et al., 1993) or uterine cervical carcinoma (Simpson et al., 1997) . However little data are available on its role in physiological events, in particular its in vivo expression. The precise identi®cation of the Erg gene embryonic expression in the mouse was assessed to help screening for phenotypic alterations, after spatial targeting of Erg gene overexpression or inactivation by transgenesis. We present in situ hybridization experiments, the results of which are provided in Table  1and illustrated in Figs. 1±8.
Endothelial speci®city
It is obvious that the expression of the Erg gene is strongly linked with the development of the vascular tree (Figs. 1±3) . This expression appeared as early as the 8th postcoital day (E8.0), in both intra and extra-embryonic endothelia. Later on, endothelial expression was found to extend to all vascular structures, as in chicken (Dhordain et al., 1995) . Moreover we identi®ed strong placental expression in murine endothelial cells of the labyrinthine trophoblast and maternal sinusoids but not in the spongiotrophoblast layer (Fig. 2) . This result highlights the endothelial speci®city of the Erg gene, since the spongiotrophoblast layer is actually not lined by endothelial cells. While it was diffuse in the whole vascular tree at E10.5, endothelial expression progressively decreased at E15.0 and E17.0, persisting only in forming capillaries. This tends to show a speci®c spatiotemporal implication at transient stages of endothelium maturation.
Precartilaginous speci®city
As early as E9.5, the Erg gene was also found to be expressed in areas which will form cartilage pieces, for instance in the mesodermal tissue that gives rise to branchial arches (Fig. 4) . At E10.5, this mesodermal expression extended to the anterior limb bud (Fig. 5) . Between E10.5 and E13, as soon as cells entered the chondrogenic process of differentiation, precartilaginous areas expressed the Erg gene (Fig. 6 ). This expression was restricted to the early stages of cartilage differentiation and decreased with cartilaginous matrix deposit, suggesting that Erg proteins serve a temporally-regulated speci®c function during cartilage formation, as reported in experimental models (Gan Äan et al., 1996) .
Urogenital speci®city
The mesodermal speci®city of Erg gene expression also applies to the urogenital tract, where a faint signal was detected in the mesenchymal component of the genital ridge at E10.5 (data not shown). Later, this expression extended to kidney mesenchyme, genital tubercle and urogenital tract, but not to the Wol®an duct (Fig. 6 ). This expression was not observed during chicken embryogenesis (Dhordain et al., 1995) . Table 1 Erg gene expression during murine embryogenesis Fig. 1 . Expression of Erg at E8.5 (bar 40 mm). Using Erg antisense probe, speci®c labeling was observed in both intra and extra-embryonic endothelial tissue such as the endothelium of dorsal aorta (A: arrows), endothelial cells lining the placental sinusoids (C) and scattered in blood islands of yolk sac (D). Using Erg antisense probe and anterior frontal sections, speci®c labeling was observed in neural crest cells migrating from the hind-brain (A: arrowheads) to form both the cephalic ganglia and the ectomesenchymal component of the branchial arches. No labeling was detected in the neural tube or caudal somites (A). The control Nomarski view (B) of the same section showed both a neural crest cell strand (arrowheads) and the lumen of the posterior dorsal aorta (arrows). Fig. 2 . Endothelial expression of Erg in placenta at E10.5 (bar 0.5 mm). Speci®c endothelial labeling was detected in labyrinthine trophoblast (l) and maternal sinusoids (ms) but not in the non-endothelial spongiotrophoblast layer (brackets).
Migrating neural crest cells
No extra-mesodermal expression of the Erg gene was detected except in neural crest cells at E8.5 (Fig. 1) . This expression was restricted to migrating cells and ceased with settlement and formation of dorsal root ganglia, suggesting speci®c involvement in this embryonic process.
Fli-1 gene expression pattern
Using adjacent sections of the same embryos, we systematically compared the expression of Erg with that of Fli-1, the closest Ets-family member (Ben-David et al., 1991) . From E8.5 to E17.0, the expression of the Fli-1 gene paralleled that of the Erg gene in both endothelial and mesodermal tissues (Fig. 7) , including urogenital tract and precartilaginous areas. However, at E15.0, Fli-1 was faintly expressed in joints where Erg labeling was strong (Fig. 8) . As for Erg, Fli-1 expression appeared transient during mouse embryogenesis. This result is consistent with subtle temporal regulation. Whether this spatiotemporal overlap determines redundant functions or not remains to be determined. 
Materials and methods
Embryos were staged according to Kaufman (1992) . In situ hybridization was performed as previously described (Que Âva et al., 1993) and according to the recommendations of Cox (Cox et al., 1984) .
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S-labeled antisense RNA probes were synthesized from mouse Erg (T7 polymerase, KpnIlinearized pCRII; 400 bp) or Fli-1 (Sp6 polymerase, XbaIlinearized pCRII; 600 bp) fragment cDNAs obtained by RT-PCR and subcloned into PCRII vector. The sequences used correspond to residues 210±365 for Erg (Duterque-Coquillaud et al., 1993) and 33±240 for Fli-1 (Ben-David et al., 1991) . Control hybridizations with sense probe did not produce any speci®c signal. Fig. 8 . Expression of Erg and Fli-1 in precartilaginous structures. At E13.0 (A; bar 75 mm), speci®c labeling was observed in the cartilage primordium of the distal limb using Erg antisense probe; note a signal in distal mesenchyme of limbs. At E15.0 (B,C; bar 85 mm), adjacent frontal sections of embryo hand, hybridized with Erg (B) and Fli-1 (C) antisense probes, respectively, exhibit subtle differences of expression pattern: a joint reinforced Erg expression (arrow heads) is detected whereas Fli-1 is only weakly expressed. Also note Erg gene expression in mesenchymal cells of the interdigital zone (arrows).
